CLAIMS 



What is claimed is: 

1 . A meti^od tor improving the yield of a syngas generation system, comprising providing a 
nrst gas^^tream containing a light hydrocarbon, mixmg a second gas stream containing 
H.S with the first gas stream to form a feed gas stream, mixing the feed gas stream with 
an oxygen containing stream to form a mixed feed stream, contacting the mixed feed 
stream with a hoUatalyst to form a product stream, and removing syngas and elemental 
sulfur from the product stream. 



10 2. 
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The method according tO. claim 1 further comprising removmg residual H,S from the 



product stream. 



The method according to claim 1 whi/rein mixmg a second gas stream comprising H,S 
wUh the first gas stream to form ^)feed gas stream is carried out at temperatures below 



15 500 degrees C 



The method according to claim 1 wherein contacting the feed gas stream with a hot 
catalyst to form a product stream is carried out at temperatures above 500 degrees C. 



The method according to claim 1 wherein less than,10o/o of the light hydrocarbon is 



converted to carbon dioxide. 
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^ The method according to claim 1 wherein the catalyst contact time is less than .01 
seconds. 

/ - 

i' / 

7. The method accordmg to cl^fim 1 wlierein the catalyst is selected from the group 
5 consisting of: platinum, /odium, iridium, mckel. palladium, iron, cobalt rhenium 

rubidium, Pd-La203, Pt/ZrOj, Pt/AliOj and combinations thereof. 

8. A system for the partial \idation of light hydrocarbons, comprising a hydrocarbon 
^ ^ injection line, an H,S injecticiti line in communication with said hydrocarbon injection 

, 0 line, an oxygen injection line in communication with said hydrocarbon injection line, a 

reaction zone receiving gases from said hydrocarbon, H,S and oxygen injection lines and 
including a catalyst suitable for catalyzing said hydrocarbon to form CO and H,. 



i ■ 



9. 
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The system according to claim 8 comprising a mixing zone upstream of said reaction 
zone, said mixing zone receiving gases from said hydrocarbon and said H^S lines, 
wherein the temperature of said mixing Zone is less than 500 degrees C. 



The system according to claim 9 comprising a thermal barrier between said mixing zone 



V 



10. 

^ i and said reaction zone 
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1 1 . The system 



according to claim 9 wherein said oxygen injection line communicates with 



said reaction zone. 
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The system according to claim 9 wheWm said mixing zone receives oxygen from said 



\ 

\ 



oxygen injection line. 

\ 



rd4ng U> claim 8 wh^in t]tie temperature of said reaction zone is greater 



The system acca 

/ 



than 500 degrees C 



The system according to claim 8 comprising at least one cooling zone downstream of said 



reaction zone. 



The system according to claim 14 comprising at least one tailgas processing unit 



downstream of said cooling zone. 



The system according to claim 8 wherein said catalyst is supported on a wire gauze. 



The method according to claim 8 wherein the catalyst is selected from the group 
consisting of: platinum, rhodium, iridium, nickel, palladium, iron, cobalt rhenium 
rubidium, Pd-La203, Pl/ZrO.. Pt/AbO^ and combinations thereof. 



A method for improving the yield of a syngas generation system, comprising providing a 
first gas stream cemprising a light nyd/09aiton, mixing a second gas stream comprismg 
H2S with the first gas stream to fo^i^Cfee^ gas stream, while maintaining said feed gas 
stream below 500 degrees C. contacting the feed gas sffeam with a hot catalyst to form a 
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" pmduct stream wherein less than 10% of the light hydrocarbon is converted to carbon 
dioxide, and remi)ving syngas and elememtil/sultur from the product stream. 

/ 

19. The method according to claim I?, comprising mixing oxygen with the light hydrocarbon 

prior to contacting the feed gas stream with a hot catalyst. 



20. The method according to claim 18 comprising mixing oxygen with the light hydrocarbon 
during the contacting of the feed gas stream with a hot catalyst: 
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